Increased prostacyclin and adverse hemodynamic responses to protamine sulfate in an experimental canine model.
Prostanoid activity was correlated with the hemodynamic effects of protamine sulfate reversal of heparin in 24 dogs undergoing three different pretreatment regimens: Group I (n = 8) received saline, Group II (n = 8) received the thromboxane synthetase inhibitor U63,557A (30 mg/kg), and Group III (n = 8) received indomethacin (10 mg/kg). Pretreatment substances were administered as 5-min intravenous infusions 20 min before anticoagulation with intravenous heparin (150 IU/kg). Protamine sulfate (1.5 mg/kg) was subsequently given as a 10-sec intravenous infusion 30 min after heparin had been administered. Hemodynamic data, as well as prostacyclin (PGI2) and thromboxane (TxA2) activity in aortic, venous, and pulmonary artery blood samples, were assessed over a 30-min time period following protamine administration. Group III indomethacin pretreatment provided the most protection from declines in blood pressure, heart rate, cardiac output, venous oxygen saturation, oxygen consumption, and elevations in pulmonary pressures and was accompanied with actual declines in PGI2. Group II U63,557A pretreatment was associated with the most severe hemodynamic changes and the greatest increase in PGI2 (+576%). Elevated PGI2 correlated with hypotension at 1 and 3 min (P less than 0.01), as well as pulmonary artery pressure declines at all times following protamine reversal. TxA2 changes did not correlate with hemodynamic changes. Protamine's adverse hemodynamic responses were attenuated with cyclooxygenase blockade by indomethacin, but were worsened with selective TxA2 blockade with U63,557A. Excess arachadonic acid precursors in the latter setting may increase PGI2 production. This study, for the first time, raises the possibility that PGI2 contributes to the adverse effects accompanying protamine reversal of heparin anticoagulation.